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For reliable derivation ofunar regolith composition
properties from reflectancgpectra, data oregolith maturity
are necessary. Spectra tife regolith samples of similar ——ry
composition and different maturity differ in magnitude
spectral features. Immature soils displdgeper absorption
bands of pyroxenes ardivines and highecurvature of the 3 00 [ P N
spectrum in the visible ranggl]. Spectral featurenagnitude < / 4
of a wholespectrum is a qualitative attributegwever there is .
a way to measure it quantitatively and to correlateviih
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maturity of thelunar surface. Talefine thespectral feature
magnitude quantitatively we used timeethod of principal

componentgPC). The method of PC means the presentatioB
of the spectra as lineacombinations of a set oéigen
functions chosen so decreasing of the coefficients of the linear
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combinations with increasing of the function number is most -
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rapid. [e.g., 2]The coefficients of the linear combinations are
called PC.

As sourcedata forthe present work we usegbectra inthe 0.35 - 1.1u range in logarithmidorm

Wavelength, mcm

from the catalog by C. Pieters [3] for 360 lunar sites. We calibthéspectra using our ptometricdata

[4].

Analysis with PC method revealed threigenfunctions, whose superposition approximates all

source spectra with an error withing the accuracy of observations. These eigen functions turns out to have a

simple ainterpretatiorH{g. 1):
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| - is almost not changed in thehole spectral
range and primarily beaisformation about
albedo of the lunar site;

Il - is approximately linear in thevhole spectral
range and primarily characterizes the
spectral slope in the visible range;

Il - determines degree of the UV descent of the
spectrum and intensity of thed.95u
absorption band.

The latter eigen function is the one
related to magnitude of thepectral features.
Corresponding PC can serve as a quantitative
measure of the magnitude. Notéhat a
correlation in behavior of spectra in Udtige
and the intensity of th8.95u band isrevealed
by completely formal analysis by the PC method.

However on théunar surfacehere is no
sites whose spectrawould be the same as the
eigenfunctions.That iswhy it is a good idea to
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search forsomebasic spectra that can kentified as more
or less reasonable endmembersadunar spectra can be
expressed as a linear combination of the basic spectra.

In the PC space each spectrum is represented by a
point. Our aim was to surroundhe cloud of the points
representing akkpectrafrom the catalog with the mosimple ¢
polyhedron (inour three-dimensionatase it is a tetrahedron).g
Its apicegepresent the desirable endmembers. A criterion tgr
optimal choice of the tetrahedron is the most déssiling
with the cloud representing the catalog. The solutichdsvn
in Fig. 2. The place of the found tetrahedron apices allows
interpret the chosen endmembers in the following way:

B - “blue mare” (low albedo, relatively small spectral slope);
R - “red mare” (low albedo, relatively steep spectral slope);

| - “immature mare” (low albedo, strong UV descent and deep
0.95u absorption band);

C - “crater” (high albedo).

The basic spectra arghown inFig 3. Now it is

possible to present each spectiefh) from the catalog in the
following form:

—~Reflec@a

(0]

FAA)=rR(A\)+bBA)+il(A)+cCA)

whereR, B, |, Carethe basic spectraPositive coefficients,
b, i, c(r+b+i+c=1) have a sense of quantitiéizat
classify spectra: if @oefficient is close to 1, it meattsat the
spectrum is close to the correspondempgdmember. As an
illustration, Fig. 4 showsspectra oftwo lunar sites: crater
Cauchy and Rimd@ode I. The former is supposed to be
formed with immature soil; th&atter isformed with mature
soil. It is in agreement witlbur analysis: for crater Cauchy
i =0.657, while for Rima Bode | i =0.033. (In Fig. 4
triangles and rectangles sh@pectrafrom the cataloglines
show their approximations with PC method).
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